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PURPOSE: To perform data collection for the outside with simple constitution 
by storing switch information for identifying the necessity of the data collection 
rnwmnfS? A corresponding to each address of a storage area. 
CONSTITUTION: The switch information to identify the necessity of perfSnnini? 
the data collection is stored in the RAM 24 of a data collection tin>mf^enerator 
18 conforming to each address of the storage area of a RQM^in which each 
instruction of an engine control program is recorded, and^en those instructions 
are accessed, it is judged whether or not the data ceilection should be performed 
by referring to the switch information in tbe^RAM 24. Thereby, since plural 
kinds of instructions used as a conditiorTto take the timig to collect data of 
an engine control unit 4 for the outside exist, the data collection for the outside 
can be performed by storirjg^esired switch information in the RAM 24 in 
advance with a collec^ierftool controller 20 even when plural addresses of 
the storage area n>^hich those instructions are stored exist. 




IS- DPrTm^ b ?'' d . ata (D ' bu DPRAM for data «"«tion. 
16. DP RAM control means. 22: floppy disk 25 V collection 
too address bus. 28D: collection ? Sol dab, '7>£ ° ?dS 
colIect,on completion signal, b: data collection timing signal 
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PURPOSE: /To prevent new information and old information from being mixed 
u ,A ™ g SWltch informatl *on to identify whether or not data collec 
tion should be permitted at each access timing in a RAM corresponding ' 
the address of each storage area. vj^yt 

CONSTITUTION: The switch information to identify whether op^fiotthe data 
ejection should be permitted at each access timing bv^Klch each storage 

pfL°oV i° 13 aCC6SSed in an en * ine contriKmit 4 is stored in the 

RAM 26 corresponding to the address of each sttfSge area. Also, when either 

tft° r A*? arC n S 15 aCCeSSed With 3 colle 5iWdging means 28, the permission 
R a?9 . coII 5 ct,0 . n . IS J ud * ed b y reieffing to the switch information in the 
KAM 26. and when it is not permitted, no data collection is performed at that 
collection timing. Thereby,^ possible to prevent the data collection from 
being performed durmg-updating data of two byte length, and to prevent the 
new and old infoonalion of the co]Iection data from being mixed 




ifr npJS? ' S/d ? ta(D> ^ W: DPRAM for data "Heeiioo. 
16 DPRAM control means. 18: collection timing generator. 

Sh- ? f IO * ,«*«»««. 22: loppy disk. U timer. 
32b. collec .on tool address bus. 32D: collection tool data 
ous. a; collection completion signal 
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PUl ?hi ) 5 E f : - i T °k enable .j! P r °K«ni to be written on or read from a memory from 
CONOTIt'SSon P r id ' ng 3 the inside of a microcomputer. ^ 

thl < 3 k ° rd ' nary m ° de is by a mode signal 17. 

the selector 5 selects a bus so as to perform the delivery of a signal with an 

ous 13 for address control s.gnal for the memory 11 to a bus 15 for address 

?rr o h: ,g c n ru fr 2 m A: s he cp h u 2 - and connecis a data b " s " ■ <° » 

irom the CPU 2. Also, when a memory access mode is set the selector 5 
access from the outs.de to the memory of the microcomputer 1 can be permitted.' 
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SPECIFICATION 



Title of the Invention 
Microcomputer 

What is Claimed is: 

A nricrocorrputer device wherein a nonvolatile read-only memory and 
a processing unit are integrated in said device and said processing unit 
is capable of being accessed from an external , said microcorrputer device 

-SC — — — " 

characterized in that said microcarputer device comprises: 

a first selector provided between said memory and said processing 

unit and used for selecting either said processing unit or said external 

as a subject to access said memory; 

a second selector for selecting either said processing unit or 

said first selector as a carponent to be connected to an input /output 

bus when accessing to said microcarputer from external; and 

input means for inputting a control signal for controlling said 

first and second selectors. 

Detailed Description of the Invention 
[Field of the Invention] 

The present invention relates to a microcorrputer. More 
particularly, the present invention relates to a microcarputer called 
a single-chip microcorrputer including an embedded nonvolatile read-only 
memory. 



[Description of the Prior Art] 

With miniaturization of equipment taking place in recent years, 
a broad range of small-size systems such as particularly hone appliances 
errploy a single-chip microcomputer which includes a memory required by 
the microcomputer device and embedded in the device in order to reduce 
the mounting area. 

The types of nonvolatile read-only memory embedded in a 
single-chip microcomputer have been developed as various kinds of 
products starting with the first mask ROM followed by a PROM (Programmable 
Read-Only Memory) , an EPROM (an ultraviolet-ray Erasable PROM) and an 
EEPROM (Electrically Erasable PROM) . 

A program is written into these nonvolatile memories except the 
ROM fcy using a special writer apparatus called a PROM writer. Even if 
the microcomputer includes a means for exchanging data to an external, 
the operation to write a program into these nonvolatile memory must be 
carried out in a way independent of the means. Thus, such an opera t ion - 
can not be carried out ^on a system using the microcomputer . In addition, 
the program stored in the memory embedded in the microcorputer is not 
capable of reading out to the external . 

In the case of an EEPROM, there are some microcanputers which allow 
data to be written into the EEPROM embedded in the microcoirputer in a 
system without using a ROM writer. In this case, however, the data to 
be written is limited to data used by an operation processing unit employed 
in the microcomputer. That is, a program can not be written into the 
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EEPROM. 



[Problems to be Solved by the Invention] 

In the conventional microcoiputer described above, a program can 
not be written into a nonvolatile memory embedded in the microconputer 
in a system using the microconputer. Thus, the conventional 
microconputer has a shortcoming that it is irrpossible to carry out 
processing to correct a. program in a system and to let another 
microcorputer execute^ a variety of programs written into the 
nucroconputer as a program. 

In addition, a recent microconputer has an inproved speed of 
internal processing which causes a problem that the speed can not be 
implemented by a combination device such as an in-circuit enulator. It 
is thus desirable to provide a single-chip microconputer which allows 
a program to be written thereto in a system. 

It is thus an object of the present invention to provide a 
microconputer which solves the problens described above by allowing a 
program to be written and read out into and from the microconputer also 
by an external device. 

[Means for Solving the Problems] 

In a microcorputer device provided by the present invention, a 
nonvolatile read-only memory and an operation processing unit are 
integrated in said device and said processing unit is capable of being 
accessed f rem an external, said microconputer device comprising: a first 
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selector provided between said memory and said processing unit and used 
for selecting either said processing unit or said external as a subject 
to access said memory; a second selector for selecting either said 
processing unit or said first selector as a component to be connected 
to an input /output bus when accessing to said microconputer from said 
external; and irput means for inputting a control signal for controlling 
said first and second selectors. 

[Description of the Preferred Embodiments] 

Next, preferred embodiments of the present invention are 
described by referring to diagrams. 

Fig. 1 is a block diagram showing a first embodiment of the present 
invention. 

As shown in Fig. 1, a microconputer 1 coirprises components 
integrated therein, namely, a processing unit (referred to hereafter as 
a CPU). 2, a memory (EEPROM) 11, a selector (first selector) 16 provided 
between, the CPU 2 and the memory 11, a selector (second selector) . 5 
provided between an input /output bus and the CPU 2 and an input circuit 
for inputting a mode signal 17 for controlling the selectors 5 and 16. 

Next, the operation of the microcomputer 1 is explained. First 
of all, an operating mode is designated by using the mode signal 17 from 
an external. In a normal mode, the selector 5 selects the CPU 2 as a 
component to exchange signals with an external address/data bus 7. In 
this mode, an address /control signal bus 8 is connected to the CPU 2 by 
an address /control signal bus 4 and a data bus 6 is connected to the CPU 



2 by a data bus 3. 

In this mode, an- address /control signal bus 13 of the memory 11 
is connected by the selector 16 to an address/control signal bus 15 of 
the CPU 2 and a data bus 12 of the memory 11 is connected try the selector 
16 to a data bus "14 of the* CPU 2 . In this mode, the CPU 2 is thus capable 
of making an access to the memory 11 and data can exchange between the 
CPU 2 and the external. 

The following description explains an operation for accessing the 
memory 11 from the external of the microconputer. 1. First of all, a 
memory-access mode is set by the mode signal 17 as an operating mode. 
In this mode, the selector 5 disconnects the CPU 2 from the external 
address /data bus 7, connecting the selector 16 to the bus 7. In this 
state, the address/control signal bus 8 is connected to the selector 10 
and the data bus 6 is connected by the data bus 9. At the same time, 
the selector 16 disconnects the CPU 2 from the memory 11, connecting the 
address /control signal bus 10 to the address /control signal bus 13 and 
the data bus 9 to the data bus 12. As a result, the memory 11 is capable 
of accessing f rem the external of the microprocessor in accordance with 
predetermined control. 

Fig . 2 is a block diagram showing a second embodiment of the present 
invention. The second embodiment is different from the first embodiment 
in that, in the case of the first embodiment, the mode signal 17 is 
generated from an external of the microcomputer 1 to set an operating 
mode vMle, in the case of the second embodiment, the memory 11 can always 
be accessed from the CPU 2 and the external. 
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In order to make the memory 11 accessible from the CPU 2 and the 
external, an access adjustment unit 22 is provided. When the memory 11 
is being accessed by one of the CPU 2 and the external, the access 
adjustment unit 22 outputs a busy signal to the other to prevent 
simultaneous accesses, it makes possible to access the memory 11 by 
issuing an access request to the access adjustment unit 22 when no busy 
signal outputs. The busy signal 20 and the access request signal 21 
respond to the access request from the external. The busy signal 19 and 
the access request signal 18 respond to the request from the CPU 2. The 
access adjustment unit 22 controls connections by outputting a mode 
signal 23 to the selector 5 and a mode signal 24 to the selector 16 on 
the basis of these access request signals, and issues the busy signal 
to non-access side. Operations carried out thereafter are the same as 
those of the first embodiment. 



[Effects of the Invention] 

As described above, a microcomputer is provided with selectors 
embedded therein, thus it is possible to write and read out program into / 



and from the embedded nonvolatile read-only memory from and to the 
external. As a result, there is an effect that it is possible to refer 
and change the contents of the program while assembled in a system. 

Brief Description of the Drawings 

Fig . 1 is a block diagram showing a first embodiment of the present 
invention; and 
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Fig. 
invention. 



2 is a block diagram showing a second embodiment of the present 



List of Reference Numeral 

1 and la " ~ Microcomputer 

2 Processing unit (CPU) 

3, 6, 9, 12 and 14 Data bus 

4, 8, 10, 13 and 15 Address /control signal bus 
5 and 16 Selector 

7 External address/data bus 

11 Memory 

17, 23 and 24 Mode signal 

18 and 21 Access request signal 

19 and 20 Busy signal 

22 Access adjustment unit 
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